Role of OVCA1/DPH1 in craniofacial abnormalities of Miller-Dieker syndrome.
OVCA1/DPH1 (OVCA1) encodes a component of the diphthamide biosynthesis pathway and is located on chromosome 17p13.3. Deletions in this region are associated with Miller-Dieker syndrome (MDS). Ovca1/Dph1 (Ovca1)-null mice exhibit multiple developmental defects, including cleft palate, growth restriction and perinatal lethality, suggesting a role in the craniofacial abnormalities associated with MDS. Conditional ablation of Ovca1 in neural crest cells, but not in cranial paraxial mesoderm, also results in cleft palate and shortened lower jaw phenotypes, similar to Ovca1-null embryos. Expression of transgenic myc-tagged Ovca1 in craniofacial structures can partially rescue the cleft palate and shortened mandible of Ovca1-null embryos. Interestingly, Ovca1-null mutants are resistant to conditional expression of diphtheria toxin subunit A in both neural crest cell and paraxial mesoderm derivatives. However, OVCA1-dependent diphthamide biosynthesis is essential for neural crest cell-derived craniofacial development but that is dispensable for paraxial mesodermal-derived craniofacial structures in mammals. These findings suggest that OVCA1 deficiency in the neural crest contributes to the craniofacial abnormalities in patients with MDS. Also, our findings provide new insights into the molecular and cellular mechanisms that lead to the craniofacial defects of MDS.